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ABSTRACT

Background: Musculoskeletal pain can be an important sign of overuse injury in elite athletes. However, its
prevalence and whether it is associated with aspects of training in marathon runners who compete at the
elite level is still not clear.

Purpose: The purpose of this research was to assess the prevalence, location and intensity of running-
related musculoskeletal pain over the previous 12 months in marathon runners who compete at the elite
level and to verify whether certain training characteristics are associated with musculoskeletal pain.

Design: Cross sectional study.

Methods: One hundred and ninety-nine elite marathon runners were verbally interviewed regarding their
personal demographics, training routines, and the presence, location and intensity of musculoskeletal pain.

Results: The prevalence of any running-related musculoskeletal pain in elite distance runners was 75%,
and the most frequently reported location was the lower leg (19.1%). The presence of pain was independent
of age, experience, and volume of training.

Conclusions: Running-related musculoskeletal pain is highly prevalent in marathon runners who com-
pete at the elite level.

Clinical Relevance: Studies about prevalence and location of musculoskeletal pain and factors-related in
this population are important to contribute to the development of educational and preventive strategies.

Evidence Level: 2
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INTRODUCTION

Running is a popular sporting activity that can be
done everywhere and by almost everyone. For these
reasons, it is considered one of the most accessible
sporting activities, in terms of cost and ease of imple-
mentation, with the number of athletes from recre-
ational to elite levels growing.! The positive effects
of running on cardiovascular risk factors,? mental®
and social aspects* are well known; however, run-
ning is not an activity without risk and has also been
associated with musculoskeletal injuries.> The num-
ber of studies assessing the prevalence of injuries in
runners has been increasing® and typically focus on
the time that the athlete is unable to participate in
sports activities.”” However, according to Bahr (2009)
it is also important to describe the incidence of pain
related to overuse injuries in those who continue to
compete?®.

Runners who compete at the elite level, defined as
those competing at international and/or national
level,® are a minority of the total number of partici-
pants in running events, however, they represent an
important population to be studied because they are
responsible for breaking records and also for the best
performances. Their training is characterized by a
high training volume, with weekly training loads of
up to 160 km/week, which is also considered a risk
factor for running-related injuries.” Moreover, it has
been postulated that the pain perception in athletes is
different from the pain perception in normally active
persons and can influence the threshold at which
pain is reported, especially by elite level athletes.

Despite several studies that have been conducted
on running injuries, the prevalence of musculoskel-
etal pain in marathon runners who compete at the
elite level is unclear. Therefore, assessing musculo-
skeletal pain before a race in elite runners would
improve the understanding regarding the percep-
tion of musculoskeletal pain of these athletes and
clarify two major questions: 1) Do elite distance run-
ners compete despite the presence of musculoskel-
etal pain? and, 2) If they do, what is the threshold
of pain intensity they report before a competition?
Addressing these behavioral questions could con-
tribute to the development and implementation of
educational interventions that aim to prevent over-
use injuries in populations of elite athletes.

The purpose of this study was to assess the prev-
alence, location and intensity of running-related
musculoskeletal pain over the previous 12 months
in marathon runners who compete at the elite level
and to verify whether certain characteristics of their
training are associated with musculoskeletal pain.

METHODS

All runners were recruited during the period of
packet pick-up in the week prior to the marathon
events staged in 2011. The eligibility criteria were
as follows: 1) completion of a marathon in the past
18 months with a time under 2:35:00 for men and
3:00:00 for women, according to the competition
regulations for the elite category; 2) enrollment in
the elite category. The athletes were assessed only
once even if they had participated in more than one
event. All athletes who agreed to participate in the
study gave written informed consent prior to enroll-
ment. The study protocol was approved by the local
human research ethics committee (protocol number
6411/11) in accordance with guidelines for research
involving humans.

To assess the prevalence of musculoskeletal pain
over the previous 12 months, the runners were
verbally interviewed about the presence of muscu-
loskeletal pain by using a previously used question-
naire.'’ The International Association for the Study of
Pain (IASP) considers pain as an unpleasant sensory
and emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage." Those runners who answered “yes”
were asked to mark the place (or more than one
place, if necessary) of pain on a figure that had 28
points (Figure 1). They were allowed to note more
than one location of pain. Next, the runners scored
the pain intensity, using a visual analogue scale
ranging from zero (no pain) to ten (intolerable pain),
at each location noted on the figure. According to
the reported score, the pain intensity was classified
as mild (1 or 2), moderate (3 to 7), or intense (8 to
10). Subjects also answered questions regarding per-
sonal information and training volume, specifically,
experience in marathons, weekly training volume,
and best time in a marathon.

All information was obtained through verbal inter-
views conducted by a trained team of health care
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professionals. To avoid misunderstanding, the
researchers were previously trained to read the
questions to the athletes and to repeat them when
necessary, i.e., when the athlete did not understand
in the first reading. Subjects reported pain by point-
ing out the body location where they usually expe-
rienced pain.

Statistical analyses

Descriptive analysis was performed using sim-
ple frequency distribution. Categorical data were
expressed in percentages. Continuous data were
described in measures of central tendency and dis-
persion. The evaluation of the normality of the con-
tinuous data (age, experience, frequency, weekly
training volume and fastest time in the marathon)
was calculated by the Kolmogorov-Smirnov test. Nor-
mal distribution data were presented as the mean
and standard deviation, and non-normal distribution
data were reported using the median and a 25%-75%
interquartile range. The comparison of variables
between groups of athletes with and without self-
report of pain was performed using Chi-Square and
Mann Whitney test for non-normal distribution. The
significance level was set at p<0.05. SigmaPlot 12.1
(San Jose, CA, USA) statistical software was used for
all analyses

RESULTS

One hundred and ninety-nine athletes participated
in the study. The mean age of the runners in this
sample was 34 years (30-39 years). Subjects reported

running an average of 180 km/wk (160-200 km/wk)
(Table 1). There was no difference between the run-
ners with and without pain in demographic mea-
sures or training behaviors (Table 1).

Among the 199 respondents, 149 (75%) reported
the presence of musculoskeletal pain in the last 12
months, and the most frequently reported locations
of running-related musculoskeletal pain were as fol-
lows: lower leg (19.1%), knee (15.3%), Achilles ten-
don (14.5%) and the thigh (12.8%). The shoulder,
clavicle, and thoracic spine were the least reported
locations, representing 4.8% of the total complaints
(Table 2). Fifty-eight individuals (38.6%) reported
two distinct locations of pain, 23 (15.3%) reported
three locations of pain, and six (4%) reported more
than four locations of pain (Table 2).

Regarding the pain intensity assessed by a visual
numerical scale (from 0 to 10), 58 athletes (29% ) reported
intense pain (from 8 to 10), 83 (42%) reported moder-
ate pain (from 3 to 7), 58 (29%) reported mild pain,
and 50 (25%) reported the absence of pain (from 0
to 2). Independent of the pain intensity, the preva-
lence of pain was more commonly reported (61.7%)
in four segments of the lower limbs; however, there
was no statistical difference among them (Figure 1).

DISCUSSION

To the best of the authors’ knowledge this is the first
study to describe the prevalence of running-related
musculoskeletal pain in marathon runners who
compete at the elite level. In this study, the areas

Table 1. Characteristics of the training routine among athletes and comparison

between the athletes with and without pain

All

(n=199)
Gender (M/F) 164/35
Age (years) 34 (30-39)

Running experience 11 (8-16)

(vears)

Running distance
(km/wk)

Personal best time in

180 (160-200)

2h:28mim

marathon (2h:12min-2h:50min)

(2h:12min-2h:48min)

Pain No pain p-
(n=149) (n=50) value
128/21 36/14 0.04
34 (29-39) 34 (30-39) 0.73
11 (8-16) 11(8-17.5) 0.72

180 (160-190) 180 (160-200) 0.98

2h:29min 2h:29min 1.00

(2h:14min-2h:48min)

Continuous data are presented as the mean with the 95% confidence interval (in parenthesis). The
categorical data are expressed in number of runners.

M=male, F=female, km= kilometer, h= hours, min=minutes.
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Table 2. Anatomical locations* of reported pain, according to

intensity of pain

INTENSITY OF PAIN
Location of pain Mild Moderate Intense Total

Lower leg 1 29 15 45
Knee 3 19 14 36
Calcaneus tendon 2 13 19 34
Thigh 3 23 4 30
Lumbar spine -- 13 7 20
Ankle 1 12 2 15
Inguinal region 1 6 7 14
Feet/toes 1 4 7 12
Hip 1 7 1 9
Pelvic/sacral/gluteus 1 4 3 8
Shoulder/clavicle - 3 1 4
Thoracic spine 1 2 -- 3
Neck/cervical spine -- 1 1 2
Sternum/ribs 1 1 - 2
Wrist 1 - - 1
Data are presented as number of runners reporting pain.

Mild= 1 or 2 on visual analog scale; Moderate= 3 to 7 on visual analog scale;

Intense= 8 to 10

*Athletes were allowed to report as many regions of pain as they experienced

0 10

Figure 1. Points of musculoskeletal pain (numbers reported on the body region) and prevalence (% reported in arrow boxes) of
those most frequently reported by the runners. All areas of pain were reported using a 10cm visual analog scale (shown below).
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with highest prevalence of musculoskeletal pain
were the lower legs, knees, calcaneal tendon, and
thigh. In addition, most athletes reported moderate
pain, as reported and assessed by a visual analog scale.
The presence of pain was not associated with age,
quantity of training and running experience.

Based upon the high prevalence of musculoskeletal
pain observed in this population, it would be impor-
tant to adopt interventions focusing on the athletes’
education aiming to promote more information
about the risks and consequences of continuing
training despite the presence of pain. This could
help to decrease the prevalence of overuse injuries
and contribute to the development of injury-preven-
tion strategies. However, this hypothesis needs to be
confirmed in future studies.

The prevalence of pain among the elite marathon
runners assessed in this study was nearly four times
higher than that in another study that assessed mus-
culoskeletal pain in recreational runners (39 + 11 years
old and BMI of 24.3 + 2.8 kg/m?) who ran an average
of 30 kilometers per week.'® A possible explanation for
this difference could be the higher training volume
undertaken by the marathon runners who compete at
the elite level. In recreational runners, musculoskel-
etal pain has been associated with weekly training vol-
ume and the number of years of running; 1041314151617
however, this association was not observed in this
study, likely because the sample was homogeneous in
terms of the training volume and the number of years
of running. Others factors such as preferred running
surface and use of different running shoes,'® atypi-
cal foot pronation and inadequate hip muscle stabi-
lization'® have been identified as causative factors for
overuse running injuries and may also be associated
with musculoskeletal pain. However, these factors
were not assessed in this study.

Assessing the prevalence of musculoskeletal pain
in elite marathon runners seems important con-
sidering the frequent association between several
influences such as biomechanical factors"'”'® and
training conditions!®?’ and a predisposition to injury.
Accordingly, although the pain locations and inten-
sities reported by the runners may suggest muscu-
loskeletal overuse injuries,” further investigations
are required to further describe the possible inter-
action between musculoskeletal pain and excessive

physical exertion. The areas where the marathon
runners who compete at the elite level reported the
greatest musculoskeletal pain were the lower legs,
knees, calcaneus tendon and thigh. These findings
were expected, given the high prevalence of mus-
culoskeletal injuries in the lower limbs that have
been described in long-distance runners.'s?222324
The high frequency of pain in the lower limbs may
have occurred mainly due to the impact of running
on joints, which varies from one and a half to three
times the body weight,* and the related forces that
contribute to soft tissue injuries that range from
inflammation to structural degeneration.?

There are several limitations to this study that should
be noted. First, other domains, such as impairment,
disability, strength, amplitude of movement, agil-
ity, coordination and balance were not assessed.
However, based on the authors’ previous experience
with elite athletes, the inclusion of such evaluations
would not be well accepted prior to competition
because most athletes claim that they must rest and
be focused. Second, the reports of musculoskeletal
pain were obtained retrospectively, introducing the
possibility of memory bias. Third, it is not possible
to infer causation from any of the variables assessed
because this was a cross-sectional study. Last, the ath-
letes were not queried regarding how much time, if
any, was missed from their training due to pain level.

CONCLUSION

Three-quarters of the marathon runners who com-
pete at the elite level reported running-related mus-
culoskeletal pain. Studies on musculoskeletal pain
in elite athletes are particularly important because
such studies may reveal the ways in which these
athletes respond to musculoskeletal pain. Conse-
quently, the findings may contribute to the develop-
ment of educational and preventive strategies.
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